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THE MAILING DATE OF THIS COMMUNICATION. 
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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 
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DETAILED ACTION 

This Office Action is in response to the amendment filed 1 1/9/04. 
Currently, claims 1-4 and 6-7 are pending. 

Specification 

1 . The specification has not been checked to the extent necessary to determine the 
presence of all possible minor errors. Applicants cooperation is requested in correcting 
any errors of which applicant may become aware in the specification. 

Claim Rejections - 35 USC §102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent iinless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 

States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent granted 
on an application for patent by another filed in the United States before the invention by the applicant 
for patent, except that an international application filed under the treaty defined in section 35 1(a) shall 
have the effects for purposes of this subsection of an application filed in the United States only if the 
international application designated the United States and was published under Article 21(2) of such 
treaty in the English language. 

3. Claim 1 is rejected under 35 U.S.C. 102(e) as being anticipated by Brown et al. 
(US 6,541,320, dated 4/1/03, filed 8/10/01). 

4. Brown shows the method as claimed in figures 2A-2E and corresponding text, as: 
depositing a metal line layer 54 having a plurality of conductive layers (column 3 , line 
67; column 4, lines 1-5) on a semiconductor structure 50 (column 3, Unes 13-60); 
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depositing and patterning a photosensitive material 56 on the metal line layer; etching at 
least one conductive layer of the plurality of conductive layers using the photosensitive 
material as a mask (figure 2B); forming a side wall oxide film 60 on a side wall of the at 
least one conductive layer of the etched conductive layers (figure 2C); and etching the 
non-etched conductive layer of the conductive layers constituting the metal Une layer 
(figures 2D-2E). An insulating film as a hard mask is further formed between an 
uppermost layer of the metal line layer and the photosensitive material (column 4, lines 
47-57, lines 65-67; column 5, lines 1-3). The uppermost layer of the semiconductor 
structure is formed out of an oxide film (column 3, lines 13-60). 

5. Claim 1 is rejected under 35 U.S.C. 102(e) as being anticipated by Tsou et al. (US 
6,509,219, dated 1/21/03, filed 8/10/01). 

6. Tsou shows the method as claimed in figures 1-6 and corresponding text, as: 
depositing a metal line layer 14 having a plurality of conductive layers (column 4, lines 
21-53) on a semiconductor structure 10 (column 3, lines 37-67; column 4, lines 1-20); 
depositing and patterning a photosensitive material 16 on the metal Hne layer; etching at 
least one conductive layer of the plurality of conductive layers using the photosensitive 
material as a mask (figure 3); forming a side wall oxide film 24 on a side wall of the at 
least one conductive layer of the etched conductive layers (figure 4); and etching the non- 
etched conductive layer of the conductive layers constituting the metal Kne layer (figures 
5-6). An insulating film as a hard mask is further formed between an uppermost layer of 
the metal line layer and the photosensitive material (colunm 4, hnes 54-67; column 5, 
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lines 1-14). The uppermost layer of the semiconductor structure is formed out of an 
oxide film (column 3, lines 65-67; column 4, lines 1-21). 

7. Claim 1 is rejected under 35 U.S.C. 102(e) as being anticipated by Ku et al. (US 
6,528363, dated 3/4/03, filed 3/19/01). 

Ku shows the method as claimed in figures 1-6 and corresponding text, as: 
depositing a metal line layer 14 having a plurality of conductive layers (column 4, Unes 
21-53) on a semiconductor structure 10 (column 3, lines 37-67; column 4, hues 1-20); 
depositing and patteming a photosensitive material 16 on the metal Hne layer; etching at 
least one conductive layer of the plurality of conductive layers using the photosensitive 
material as a mask (figwe 3); forming a side wall oxide film 24 on a side wall of the at 
least one conductive layer of the etched conductive layers (figure 4); and etching the non- 
etched conductive layer of the conductive layers constituting the metal Une layer (figures 
5-6). An insulating film as a hard mask is fiirther formed between an uppermost layer of 
the metal line layer and the photosensitive material (column 4, lines 54-67; column 5, 
lines 1-14). The uppermost layer of the semiconductor structure is formed out of an 
oxide fihn (column 3, lines 65-67; column 4, Knes 1-21). 

Claim Rejections - 35 USC §103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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9. The factual inquiries set forth in Graham v. John Deere Co,, 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

10. Claims 1-2 and 6-7 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lyons et al. (US 6,214,737, dated 4/10/01) in view of Brown et al (US 6,541,320, 
dated 4/1/03, filed 8/10/01) and further in view of Lo (Us 5,726,102, dated 3/10/98). 

1 1 . Lyons shows the method as claimed in figures 1-5 and corresponding text, as: 
depositing a metal line layer 12 having a plurality of conductive layers (column 3, Unes 
10-35) on a semiconductor structure 10 (column 3, lines 10-20); depositing and 
patterning a photosensitive material 14 on the metal line layer; etching at least one 
conductive layer of the plurality of conductive layers using the photosensitive material as 
a mask (figure 2); forming a side wall oxide film 1 8 on a side wall of the at least one 
conductive layer of the etched conductive layers (figure 3); and etching the non-etched 
conductive layer of the conductive layers constituting the metal Une layer (figures 4-5). 
At least one of the conductive layers is made of Al (column 3, Unes 10-35). The 
uppermost layer of the semiconductor structure is formed out of an oxide film (column 3, 
lines 10-20). 

12. Lyons lacks anticipation only in not teaching that: 1) an insulating film as a hard 
mask is further formed between an uppermost layer of the metal Une layer and the 
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photosensitive material; 2) The insulating film is a nitride film, and the metal line layer is 
formed by laminating Ti/TiN//Al//Ti/TiN layers in this order; and 3) the insulating film is 
dry etched using activated plasma comprising a combination of CHF3/CF4/Ar or CxFx 
(where x, y are natural numbers)/02/Ar gas. 

13. Brown teaches an insulating hard mask used underneath and in combination with 
the resist to pattern the metal layer. The mask may be a nitride (column 4, lines 35-57). 

Lo teaches a conventional metal patterning method for a stack of 
Ti/TiN//Al//Ti/TiN layers (column 6, lines 38-57). Patteming is done by dry etch using a 
resist mask. 

It would have been obvious to one of ordinary skill in the art to have used an 
insulating , film as a hard mask formed between an uppermost layer of the metal line layer 
and the photosensitive material and to have had the insulating layer be a nitride film, in 
the method of Lyons, with the motivation given in Brown that the hard mask layer, which 
may be a nitride, is conventional and additionally it increases the accuracy of the etching 
step. 

It would have been obvious to one of ordinary skill in the art to have had the 
metal Une layer formed by laminating Ti/TiN//Al//Ti/TfN in this order, in the method of 
Lyons, with the motivation given by Lo that this metal stack is conventional, with the 
Ti/TiN layer serving as adhesion and barrier layers to the underlying and overlying layers 
in the device. 

It would have been obvious to one of ordinary skill in the art to have had the 
insulating film be dry etched using activated plasma comprising a combination of 
CHF3/CF4/Ar or CxFx (where x, y are natural numbers)/02/Ar gas, in the method of 
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Lyons, with the motivation that these are well known metal etchants which would work 
altematively, in combination, to etch the claimed metal stack. 

14. Claims 3-4 are rejected imder 35 U.S.C. 103(a) as being unpatentable over Lyons 
et al. (US 6,214,737, dated 4/10/01) in view of Brown and Lo (as applied to claims 1-2 
above), further in view of Lo (US 5,726,102, dated 3/10/98), and Takada et al. (US 
5,4350,563, dated 9/21/82). 

15. Lyons in view of Brown and Lo shows the method substantially as claimed (as 
appUed to claims 1-2) and as described in the previous paragraphs. 

16. Lyons in view of Brown and Lo lacks anticipation only in not teaching that: 1) 
the metal line layer is formed by laminating Ti/TiN//Al//Ti/TiN in this order, the sidewall 
oxide film is A1203, the non-etched conductive layers are the first, lowermost Ti/TiN 
layer; and 2) The Ti/TiN layers are dry-etched using activated plasma comprising 
C12/BC13/N2 gas. 

Lo teaches a conventional metal patteming method for a stack of 
Ti/TiN//Al//Ti/TiN layers (column 6, lines 38-57). Patteming is done by dry etch using a 
resist mask. 

Takada teaches a method of dry etching an Al metal film, wherein an A12)3 
protective sidewall layer is formed during a partial etch of the Al. This sidewall is used a 
s a mask to etch the remaining Al layer. 

17. It would have been obvious to one of ordinary skill in the art to have had the 
metal line layer formed by laminating Ti/TiN//Al//Ti/TiN in this order, to have had the 
sidewall oxide film be A1203, and to have had the non-etched conductive layers be the 
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first, lowermost Ti/TiN layer, in the method of Lyons, with the motivation given by Lo 
that this metal stack is conventional, with the Ti/TiN layer serving as adhesion and 
barrier layers to the underlying and overlying layers in the device. It would have been 
obvious to one of ordinary skill in the art to have substituted the A1203 sidewall 
protection film taught in Takada, for the sidewall oxide shown in Lyons, with the 
motivation that Takada teaches a method using the partial etching wherein the AL203 
sidewall layer is used equivalently to the sidewall oxide in Lyons, with the same result. It 
also would have been obvious to one of ordinary skill in the art to have had the Ti/TiN 
layers dry-etched using activated plasma comprising C12/BC13/N2 gas, in the method of 
Lyons, with the motivation given in Lo, that these etchants are well known for use on the 
claimed combination of metal layers, as noted in Lo (column 8, lines 9-17 and lines 37- 
52. Also see examples). 

18. Claims 2-4 and 6-7 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tsou et al. (US 6,509,219, dated 1/21/03, filed 8/10/01) in view of Lo (US 
5,726,102, dated 3/10/98) and further in view of Takada et al. (US 4,350,563, dated 
9/21/82). 

Tsou shows the method substantially as claimed and as described in the preceding 
paragraphs. 

Tsou lacks anticipation only in not teaching that the conductive layer is made of 
aluminum, the claimed metal Ti/TiN//Al//Ti/TiN stack, the AL203 sidewall oxide layer, 
and the etchants. 

Lo teaches the claimed metal stack and the BC13 combination of etchants. 
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Takada teaches the AL203 sidewall protection layer. 

It would have been obvious to one of ordinary skill in the art to have had the 
metal hne layer formed by laminating Ti/TiN//Al//Ti/TiN in this order, in the method of 
Tsou, with the motivation given by Lo that this metal stack is conventional, with the 
Ti/TiN layer serving as adhesion and barrier layers to the underlying and overlying layers 
in the device. 

It would have been obvious to one of ordinary skill in the art to have substituted 
the A1203 sidewall protection film taught in Takada, for the sidewall oxide shown in 
Tsou, with the motivation that Takada teaches a method using the partial etching wherein 
the AL203 sidewall layer is used equivalently to the sidewall oxide in Tsou, with the 
same result. It also would have been obvious to one of ordinary skill in the art to have 
had the Ti/TiN layers dry-etched using activated plasma comprising C12/BC13/N2 gas, in 
the method of Tsou, with the motivation given in Lo, that these etchants are well known 
for use on the claimed combination of metal layers, as noted in Lo (column 8, lines 9-17 
and lines 37-52. Also see examples). 

It would have been obvious to one of ordinary skill in the art to have had the 
insulating film be dry etched using activated plasma con:5)rising a combination of 
CHF3/CF4/Ar or CxFx (where x, y are natural numbers)/02/Ar gas, in the method of 
Tsou, with the motivation that these are well known metal etchants which would work 
altematively, in combination, to etch the claimed metal stack. 
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Response to Arguments 

19. Applicant's arguments, see the amendment, filed 1 1/9/04, with respect to the 
rejection(s)of claim(s) 1-2 under 35 U.S.C. 102 with Lyons et al. have been fully 
considered and are persuasive. Therefore, the rejection has been withdrawn. However, 
upon further consideration, a new ground(s) of rejection is made in view of Lyons in 
view of Brown and Lo pertaining to claims 1-2 to provide motivation for the insulating 
film. 

20. Applicant's arguments filed 1 1/9/04, regarding the 35 U.S.C. 102 rejections using 
Brown, Tsou and Ku have been fully considered but they are not persuasive. 

21 . In response to Applicant's remarks, page 6, although the photosensitive material 
is claimed as removed after etching the insulating film, the exact point after the etching 
step is not claimed, therefore. Brown, Tsou and Ku , by conventional photolithographic 
techniques, still anticipate the limitation. 

22. In response to AppUcant's remarks, page 6, regarding Tsou and Ku, the insulating 
film is taught in each of the references as the hard mask and then the photosensitive layer 
is formed on top of the insulating film (i.e. Brown, column 4, lines 28-54). Altematively, 
the mask could be just photoresist by itself (column 4, Unes 55-65). 

Conclusion 

23. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, TfflS ACTION IS MADE FINAL. See MPEP 



V 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of the 
advisory action. In no event, however, will the statutory period for reply expire later than 
SIX MONTHS from the date of this final action. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lynne A. Gurley whose telephone number is 571-272- 
1670. The examiner can normally be reached on M-F 7:30-4:00. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Michael Lebentritt can be reached on 571-272-1873. The fax phone number 
for the organization where this appUcation or proceeding is assigned is 703-872-9306. 

Information regarding the status of an appUcation may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished apphcations is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov: Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 




Lynne A. Gurley ^ 
Primary Patent Examiner 
TC 2800, Art Unit 2812 
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January 21, 2005 



